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Introduction
Recent fluctuations in oil prices have slowed down the economic performance of oil exporting countries, such as Saudi Arabia, Iraq, Syria, Venezuela etc. Since share of oil exports is very high in most of these countries, the fall in oil prices significantly reduced their earnings from exports. In the wake of oil price fluctuations, countries like Saudi Arabia have started formulating export diversification policies to reduce the reliance on a single commodity. Theory-based arguments in favour of economic diversification are based on dynamics of preference structure (both within and across borders), risk-spreading strategy, knowledge spillovers, and innovation. The preferences of economic agents change with changes in income. Demand for variety, for instance, increases with increases in income as higher income levels increases the affordable range of products (Krugman, 1981) . From firms' point of view, diversified economic structure facilitates innovation through knowledge spillovers (Saviotti & Frenken, 2008) and increases the resistance against shocks by spreading risk across portfolio of products (Acemoglu & Zilibotti, 1997) . The literature on diversification within regions has identified diversification as a source of generation, diffusion, and recombination of knowledge. Differentiating between related and unrelated variety, the evidence suggests that if a region is diversified across unrelated sectors, the knowledge flows are likely to be relatively less frequent however recombination of knowledge across unrelated sectors is likely to result in radical innovations (Castaldi, Frenken, & Los, 2015) ; in contrast, if diversification occurs across related sectors, the knowledge flows are likely to be frequent however the resulting innovations are likely to be incremental in nature.
Under risk spreading strategy, the portfolio of products is designed such that overall risk is minimized by investing in cognitively uncorrelated sectors. Concentration in a few sectors, especially in primary goods, increases vulnerability to shocks, such as fluctuations in export prices, abrupt changes in demand, and internal supply shocks (Agosin, Alvarez, & BravoOrtega, 2012; Cadot, Carrère, & Strauss-Kahn, 2013) . The consequences of shocks can be severe if the area of core competence is directly affected (Ferdous, 2011) . Therefore, a diversified basket of goods can stabilize the growth of the economy and increase both the volume of exports as well as overall productivity.
Export-led economic growth mainly relies on the competitive advantages (Dodaro, 1991) and competitive advantages are developed over years of producing a product. Introduction of new products in the export portfolio may not only require new productive capabilities but also will require the new products to be of internationally competitive quality. Therefore diversification, both in terms of geographic expansion as well as broadening the product base, becomes a complex policy objective as not much is known about the determinants of export diversification. Factors such as economic integration and trade liberalization can facilitate the diversification process (Ferdous, 2011) , while factors such as geographical distance from major markets can negatively affect diversification. Moreover, since diversification in related sectors can take place naturally through the evolutionary process, facilitated by knowledge spillovers, the determinants of related variety are expected to be different from unrelated variety, as the latter is more difficult to achieve and may require capabilities that are not available locally. To date, studies on the determinants of diversification are quite scarce (Agosin et al., 2012) . Moreover, to the best of the author's knowledge, none of the previous studies differentiate between related and unrelated variety while analyzing the determinants of export diversification. The present study therefore contributes to the literature by distinguishing between the determinants of overall, related and unrelated diversification. Primary focus of this study is on foreign direct investment (FDI) and human capital as the core determinants of diversification process. Using disaggregated export data at the 3-digit level from 1996 to 2011, results show that human capital weakly but positively affects OV and RV, however, it doesn't have significant relationship with UV. Foreign direct investment seems to have negative and significant relationship with diversification especially in the case of RV. The interaction between human capital and foreign direct investment shows positive and significant relationship with UV and RV showing that both variables positively moderate each other's relationship with diversification.
The structure of the rest of the paper is as follows. Section 2 briefly discusses the existing studies on determinants of export diversification, section 3 discusses types of diversification, section 4 describes data, section 5 outlines the econometric models, section 6 explains the methodology, section 7 provides and discusses estimation results while section 8 concludes.
Determinants of Export Diversification
The existing studies on the determinants of diversification are relatively small in number and the results of these studies are generally incomparable due to differences in data, econometric models and estimations methodologies. This section aims to bring together some of the key results in the literature in order to motivate the choice of determinants used in this study.
Economic development and size of the economy
Most frequently discussed determinant of diversification among the previous studies is economic development where demand for variety increases with the economic expansion (Krugman, 1981) . Economic development is also known to foster entrepreneurship and innovation through forces of competition that result in increase in diversification (Acemoglu & Zilibotti, 1997) . Empirical findings on the relationship between development and diversification have shown both monotonic (Benedictis, Gallegati, & Tamberi, 2009; Parteka & Tamberi, 2013) as well as non-monotonic relationship (Cadot, Carrère, & Strauss-Kahn, 2011a; Imbs & Wacziarg, 2003; Koren & Tenreyro, 2007) . An example of a non-monotonic relationship between development and specialization is the U-shaped relationship which was first observed by Imbs & Wacziarg (2003) . Their finding suggests that countries at low levels of development tend to diversify as their level of development increases; however, after reaching a certain level of income, countries tend to re-specialize. Low-income countries generally have low levels of diversification due to insufficient capital. As their economies grow, they experience structural changes that shape the overall structure of the economy leading to a wider set of economic opportunities and higher productive efficiency (Acemoglu & Zilibotti, 1997; Parteka & Tamberi, 2013) . However, after reaching a certain threshold, they tend to re-specialize by getting rid of inefficient sectors and allocating more resources into the productive ones. As shown by the empirical studies mentioned above, the results are far from conclusive. Moreover, in addition to positive affect of development on diversification, the direction of causality may also run from diversification to development (Frenken, Oort, & Verburg, 2007; Saviotti & Frenken, 2008) . In presence of bi-directional causality, empirical setup for estimation has to be carefully designed in order to account for the endogeneity bias, however, only handful of studies aim to rectify this potential bias (Agosin et al., 2012; Goya, 2014) . Similar to economic development, empirical studies also show that size of the economy also matters for the diversification or specialization of product portfolio. Larger economies are more likely to demand and produce wider variety of products which may result in increase in diversification. Larger market size is also one of the determinants of foreign direct investment which shapes the nature of competition in the region. On the contrary, scale effect would also imply that larger economies will demand larger quantity of conventional products due to cultural and traditional values that would result in concentration of resources into fewer set industries; resulting in specialization. Therefore it is difficult to set a-priori expectation for the relationship of development and size of the economy with export diversification.
Role of Knowledge in Diversification Strategies
Neoclassical growth model defines growth as a function of physical capital, labor inputs and exogenously given technological progress (Solow, 1956) . In other words, it assumes that technological advancement comes from outside of the economic system. However, inability of the neoclassical growth models to explain the differences in growth trajectories across countries casted doubts on its assumptions. Endogenous growth theory on the contrary argues that technological progress is determined within the economic system and that the role of human capital and knowledge accumulation is the most important ingredient of the technological progress which eventually determines the growth trajectory of the country (Romer, 1990) . It also emphasizes the role of human capital and technological capabilities in the process of product diversification (Aghion, Howitt, & García-Peñalosa, 1998; Lucas, 1988) . The concept of human capital may not be limited to attainment of education, instead it also includes accessibility, managerial practices and economic freedom in general (Sen, 1983; Yunus, 2007) . Extensions of the endogenous growth theory also highlight the importance of diffusion of knowledge across borders showing that development and innovation is not only a function of education related efforts at home but also depends on knowledge that is created elsewhere (Penrose, 1959) . In this context, knowledge spillovers through international trade, patent collaborations, skilled migration and foreign direct investment work as the channel of knowledge spillovers across borders. However, absorption and use of knowledge through external sources also depends on the stock of knowledge in the host country. The necessary condition to absorb and use external knowledge is termed as "absorptive capacity" in the literature of knowledge diffusion (Cantner & Pyka, 1998; Cohen & Levinthal, 1990) . Knowledge under the endogenous growth framework, therefore, carries multiple dimensions where all dimensions are interrelated to each other. Human capital and productive capabilities allow economies to grow by creating economic opportunities through entrepreneurship and facilitate innovation by absorption of external knowledge and recombination of existing ideas within and between sectors.
Product diversification is a subset of growth policy which also requires knowledge and capabilities. The concept of "social capabilities" proposed by Abramovitz (1986) includes general education and technical competence among other factors that allows economies to develop. From purely technological point of view, the capability to access, absorb and use of knowledge can be termed as "technological capability" (Kim, 1997 as cited by Fagerberg & Srholec, (2015) ). According to Kim, technological capability can be divided into three types; productive capabilities, which are necessary to efficiently utilize productive facilities; investment capabilities, that are concerned with abilities to engage in new ventures and innovative capabilities, that are necessary to develop goods and services. The ability to diversify, therefore, strongly depends on the capabilities present in the country and diffusion of knowledge from external sources could take central stage in the diversification process of the technologically lagging countries.
Foreign Direct Investment and Trade Openness
Numerous studies have shown that FDI not only creates employment opportunities but also transfers knowledge, both voluntary and involuntary, from home to host countries through formal and informal channels (Ali, Cantner, & Roy, 2016; Branstetter, 2006; Hejazi & Safarian, 1999; Saggi, 2002) . If lack of diversification in a country is due to the lack of productive capabilities then FDI is expected to fill the competence gap by transferring capital and productive and managerial know-how to the host country provided that local firms have the absorptive capacity to capitalize on the knowledge flows through FDI. Multinational firms usually provide training to the local employees to bring their knowledge and skills upto the par. Doing so, it voluntarily transfers core managerial and productive skills to its employees. In an event of labor mobility from multinational firms to the local firms, the knowledge embodied in the employees of the multinational firm is then transferred to the local firms not only making them more productive and efficient than before but also increasing their absorptive capacity and innovativeness. Foreign direct investment can be one of the main determinants of unrelated variety, especially in countries that lag behind in technology, as it brings capabilities that are not available locally. Literature also shows that high-tech FDI and hi-tech imports as well as FDI-related and import-related spillovers complement each other (Ali et al., 2016; Brainard, 1997) . In the long run, these capabilities promote entrepreneurship through entrepreneurial spin-offs and knowledge spillovers.
The impact of trade liberalization on export diversification in the previous studies have not been conclusive (Cadot et al., 2013) . Some studies have found that trade openness leads to specialization instead of diversification as countries trade in the products in which they have comparative advantage (Ferdous, 2011) while other studies have shown that trade liberalization increases export opportunities by increasing the number of trade partners, therefore increasing volume and diversity of demand for its products, resulting in increased export diversification (Agosin et al., 2012) . Moreover, some studies have also shown that trade liberalization facilitates economic expansion (Krugman & Venables, 1990) , which results in product diversification. We also know from the literature that trade can facilitate knowledge spillovers through knowledge embodied in the imported goods (Ali et al., 2016; Coe & Helpman, 1995; Saggi, 2002) . Therefore, one would expect countries to expand their product portfolio by learning from the knowledge embodied in imported products, provided they have sufficient absorptive capacity. Since increase in trade openness implies a greater exposure to international markets, and since demand for diverse products can incentivize local producers to invest in new products, one would expect that trade openness may have a positive relationship with export diversification. Since related diversification may be achieved using capabilities available in the related sectors, one would expect that increase in openness would have a stronger effect on related variety as compared to unrelated variety which is relatively more difficult to achieve.
Remoteness
The geographical position of a country also plays an important role in the diversification process (Cadot, Carrère, & Strauss-Kahn, 2011b; Parteka & Tamberi, 2013) . Venables & Limão, (2002) for instance, suggest that being closer to one's trade partners or major markets reduces the cost of trade, opening up opportunities for a country to trade. Similarly, Dutt, Mihov, & Van Zandt, (2009) show that the diversification process is negatively affected by the distance to major markets. Although geographical distance is exogenous to the economy, policy recommendation based on this indicator is related to the reduction of the costs associated with remoteness (Agosin et al., 2012) . Being far away from major markets can limit the exposure of a country to the global demand for heterogeneous products, giving them less opportunity to diversify. The present study defines Rotterdam, New York and Tokyo as the three major markets.
Types of Diversification
With respect to relatedness among sectors, diversification can also be distinguished between related (i.e. within-sector) variety and unrelated (i.e. between-sector) variety. Related variety (RV) concerns with variety of country's exports in cognitively related sectors while unrelated variety measures variety in unrelated sectors. If a country wishes to increase export diversification it must first have the necessary capabilities to successfully pursue diversification strategies (Cadot et al., 2013) . Due to the relatedness among sectors, production in related sectors may require a similar set of capabilities relative to unrelated variety (UV) which encompasses products that may require different sets of capabilities (Frenken et al., 2007; Saviotti & Frenken, 2008) . The distinction between the determinants of related and unrelated diversification is important because not only that they may require different set of capabilities, but they generally have different implications for growth and resulting types of innovations. Investment in unrelated new ventures is relatively more difficult, risky, and costly than investing in related sectors, and RV and UV affect economic output with different time lags (Saviotti & Frenken, 2008) . On one hand, since RV includes products that embody similar characteristics (or that fall under similar industry classifications), the relatedness of these products facilitates the knowledge spillovers. On the other hand, unrelated diversification guards against real economic shocks as unrelated sectors are, by definition, not strongly correlated with each other.
Technically, entropy version of diversification measures the equality of export distribution across sectors. The export structure is considered highly diversified if each sector shares approximately the same proportion in total exports. On the contrary if total exports are concentrated in few sectors, the export composition is said to be specialized. Depending on the context, diversification can be measured at any level of industrial classification. Standardized industrial classifications assign industries to different classes based on their relatedness to each other, where more digits in the classification number indicate closer relatedness. Industries within the same three-digit level, for example, are considered more related to each other as compared to industries within the same two-digit level. Since level of relatedness differs at different levels of industrial classifications, diversification at different levels can have different implications for the economy. Related variety measures the distribution of exports at three-digit level within each two-digit level; i.e. it measures the distribution of exports in related sectors within each two-digit sector. Whereas, unrelated variety measures the distribution of exports at two-digit level i.e. it measures the distribution of total exports across two-digit sectors. Since industries with different two-digit codes are unrelated to each other, variety at this level can be classified as unrelated variety.
To delve more deeply into the concepts of RV and UV, consider an example of two sectors -42 and 78 -from the Standard International Trade Classification (SITC) Rev. 3 (See Table 1 ). Here, the types of products covered under two-digit sectors 41 and 78 are quite different.
However, within these two-digit sectors, three-digit sectors are closely related to each other (compare for example, 421 with 422 or 781 with 782 or with 783). Since variety at the twodigit level measures how total exports are distributed between two-digit sectors, variety takes the highest value if both sectors have equal shares, and takes the lowest value (i.e. zero) if one of these sectors has a 100% share. Since sectors 41 and 78 are unrelated to each other, variety at this level is considered UV. On the other hand, if variety is measured at the threedigit level falling under two-digit sectors (e.g. 421 and 422 within 42, or 781, 782, and 783 under 78), the index then measures the distribution of export shares within two-digit sectors. Since three-digit sectors are related to each other, variety calculated at this level is considered RV. Relatedness of industries at lower levels of industrial classification (for example at the threedigit level) increases productivity across countries through knowledge spillovers. When the share of exports in one sector starts to grow, this fuels demand for intermediate inputs. As a result, shares of other related sectors also start to increase. The increase in RV in such a case is a result of the processes that normally accompany increased economic activities within a broad (i.e. two-digit) sector. An increase in UV, on the contrary, measures how evenly total exports are distributed across unrelated sectors (for example, at the two-digit level). To begin production in unrelated sectors, new capabilities are required, which might not be available locally. Therefore one would expect the determinants of RV and UV to be different atleast in some cases.
Data
The data used in this study cover the time period from 1996 to 2011. A full list of variables, their description, and their sources are given in the Table 7 in the appendix. Data for commodity exports for the creation of diversification indices are taken from the United Nations Conference on Trade and Development (UNCTAD) database, which provides exports data at the three-digit level for most countries in the world, starting from 1995. Three measures of diversification are used in the empirical analysis: the Theil overall variety index (OV), which measures overall export diversification at the three-digit level; related variety (RV), which measures diversification at three-digit within each two-digit industrial classification; and unrelated variety (UV), which measures diversification across industries at two-digit industrial classification. Since the focus of the study is on the role of capabilities in producing sophisticated products, these diversification indices are restricted to the manufacturing sector only. The manufacturing sector includes Industries 5 to 8, excluding 68, as per Standard International Trade Classification (SITC), Revision 3. Countries were chosen for this study purely on the basis of data availability. The list of countries can be found in the Table 8 in the appendix. The computation of the diversification indices is explained in the following section.
Calculation of Variety Indices (i) Overall Variety (OV)
The overall variety index is calculated at three-digit SITC classification level using the entropy measure proposed by Theil (1972) . The index takes the value of 0 when all exports are concentrated in one three-digit industry and a maximum value of log 2 (n) when all active three-digit industries have equal shares in total exports (where n is the number of sectors at three-digit level). Since we have data for 255 three-digit industries, the range of the OV index can therefore be defined as from 0 to log 2 (255) = 8.
In order to formally explain the steps for the calculation for indices, let three-digit sectors i fall under a two-digit sector S g , where g = 1 ,., G. The formula for OV index can then be written as entropy at three-digit level
The decomposable nature of the Theil entropy index allows it to calculate variety at different levels of industrial classification. RV (i.e. within industries that share the same two-digit code) and UV (i.e. across industries that differ at the two-digit level) are calculated based on the methodology used by Frenken et al., (2007) . Using the notation in section (i) above, the two-digit shares P g can be derived by summing up the three-digit shares p i :
Related variety is then calculated as the weighted sum of entropy within two-digit sector.
Where,
1 For details of the construction of indices see Frenken, Oort, & Verburg, (2007) .
The entropy based measure H g represents sum of distribution of three-digit sectoral shares under each representative two-digit sector. The formula for RV then adjusts this measure to the overall share of the two-digit sector P g in total exports.
(iii) Unrelated Variety (UV)
Finally, unrelated variety is calculated as variety at the two-digit level by exploiting the relative unrelatedness at two-digit classification. Formally the formula for calculating UV can be presented as:
Time Trends of Variety Indices
An important feature of panel data is that it allows not only for cross country comparison but also allows for analysis of trend over time. Subsequent set of figures aim to visualize the data in order to have a general understanding of the trends across the different groups of countries. Figure 1 shows the evolution of OV, RV and UV over time collectively for all countries.
Observations for all variables at each time step are taken as averages across countries. Figure  shows that OV and RV trends are mirror images of each other where OV shows a U-shaped curve and RV shows an inverted U-shaped curve. It appears as if, on average, when one type of variety increases, the other one decreases which is surprising as decomposition property of the Theil index implies that the resulting indices at different levels of industrial classification may not be necessarily correlated with each other. The turning points for both RV and OV occurred around 2001 before which RV showed an increasing trend while OV showed a decreasing trend over time. In terms of UV, diversification shows positive trend on average until 2006 after which it showed sharp decline till the end of the sample period showing that diversification on average has been decreasing rapidly in the last decade. In sum, Figure 1 shows that while overall variety in the world has been on the rise since 2001, the related and unrelated variety are showing decreasing trend in recent years showing the trend towards related and unrelated specialization even though diversification as a whole at three-digit level has been increasing. Previous empirical studies have shown that diversification patterns differ for developed and developing countries. In order to visualize the differences among trends of OV, RV and UV, Figure 2 presents three sub-graphs for OV (figure 2a), RV (figure 2b) and UV (figure 2c). Figures 2b and 2c compare trends of RV and UV across developing and developed countries, respectively. For developed countries, both RV and UV show persistent decreasing trend over time indicating a movement towards related and unrelated specialization. For developing countries RV shows an inverted U-shaped curve with an increasing trend upto 2001 and then decreasing trend afterwards. On the contrary, UV shows an overall increasing trend with a decreasing trend in the last two years which could be the result of measurement error in the latest available data. The set of figures in Figure 2 clearly indicate that diversification patterns differ across countries at different stages of development. The difference in trends is most prominent for UV where for developed countries it seems to decrease over time and for developing countries it has been increasing except for the last two years. The differences highlighted in Figure 1 and Figure 2 , motivate the need to differentiate between the types of diversification in the empirical analysis. Empirical analysis in this study mainly focused on the role of FDI, human capital and openness in the diversification process. Therefore, before proceeding to the econometric models and estimations, Figure 3 compares the correlations between variety indices and foreign direct investment (figure 3a), human capital (figure 3b), trade openness (figure 3c) and GDP per capita (figure 3d). Figure 3a shows that FDI has slightly hump-shaped relationship with OV and RV, showing that FDI stock may have positive correlation with diversification up-to certain extent after further increase in FDI stock would lead to specialization instead of diversification in case of OV and RV. In contrast, the humpedshaped relationship between FDI stock and UV appears to be relatively less prominent and the overall correlation between FDI and UV appears to be linear and positive. Figure 3b shows that all three types of diversification have positive correlation with human capital showing that the countries with higher stock of human capital tend to have higher variety in all three variants. The curve for RV appears to be relatively steeper as compared to the other two indices showing that correlation of human capital with RV is higher in magnitude as compared to UV and OV. Figure 3c shows U-shaped relationship of trade openness with all three types of diversification. It appears as if diversification decreases with increase in trade openness at first, however, after reaching a certain threshold, diversification starts to increase again. The humped-shape is more pronounced for the related variety and least prominent for overall variety showing that trade openness may not have noticeable correlation with OV however; it does appear to have some relationship with UV and OV.
Finally, Figure 3d compares the relationship between GDP per capita and diversification. The graph shows overall positive relationship of GDP per capita with all three types of diversification but with a slight hint of a hump-shaped relationship. The apparent non-linear relationship between GDP per capita and diversification shows support for the findings of Imbs & Wacziarg, (2003) who showed that diversification increases with increase in income per-capita up-to certain level of income after which it declines. Our empirical findings, however, did not show support for the non-linear causal relationships shown by sub-figures under Figure 3 . Lowess smoothing has been applied to the data series for better visualization.
Econometric Model
Previous empirical studies on determinants of (economic) diversification have used various different model specifications and estimation methodologies leading to incomparable results. Differences in econometric models used in the previous studies are most probably due to the lack of theoretical models on the subject. Consequently the variables used in this study are inspired from Agosin et al., (2012) , Cadot et al., (2013) and Parteka & Tamberi, (2013) resulting in the following econometric base model: Our main hypotheses state that human capital has positive causal relationship with diversification and interaction between human capital and FDI should be positive implying that human capital serves as absorptive capacity to convert knowledge through external sources to competitive uses. Positive interaction may also imply that the combination of FDI and human capital has stronger positive effect on diversification compared to their main effects. Similarly, trade openness would facilitate the knowledge spillovers through trade and its interaction with human capital is likely to be positive and significant.
Methodology
Dynamic nature of econometric models presented in section 5, combined with panel data structure, requires specific considerations for the choice of empirical methodology. Fixed or random effects models are generally used for panel data analysis however fixed effects models produce so-called Nickell-bias in dynamic models (Nickell, 1981) . Moreover, empirical literature on the relationship between diversification and growth has shown that there might be a bi-directional causality between diversification and growth which is likely to result in endogeniety bias under fixed and random effects models (Parteka & Tamberi, 2013) . Therefore, this study uses system Generalized Method of Moments (GMM), proposed by Arellano & Bond, (1991) , to estimate parameters of the proposed equations. System GMM offers many advantages over other estimation methods including correction for persistence in the dependent variable, correction for endogeneity, accounting for unobserved country specific effects, correcting for autocorrelation in panel data models and allows for the inclusion of time invariant variables as explanatory variables that would be wiped-out in fixed effects or difference GMM estimations. System GMM makes use of available information within the data to account for potential biases created by endogeneity. In particular it uses lagged values of endogenous variables in difference equation and first difference of endogenous variables in level equation. An important condition for any estimation method involving instruments is the validity (exogeneity) of instruments which is tested in the GMM framework by Hansen test proposed by Hansen (1982) . However, Hansen test weakens with the increase in number of instruments (Bowsher, 2002) therefore, in addition to Hansen test, Arellano-Bond test for second order autocorrelation is also used to confirm the validity of instruments. Robust standard errors and small sample correction are applied for correction of standard errors. Moreover, one step GMM is used due to relatively small sample size which leads to inappropriate calculation of weight matrix. GDP per capita is assumed to be endogenous and second and third lags of income are used as gmm-type instruments. Remoteness, exchange rate and population are treated as strictly exogenous variables, where first lags and onwards are used as iv-type instruments. All the other variables are treated as pre-determined variables where gmm-type instruments are used with first lags and onwards. In order to avoid too many instruments in the models, instrument matrix was collapsed.
Estimation Results
Estimations for OV, RV and UV are presented in Table 2 Standard errors in parentheses * p<0.10** p<0.05 *** p<0.01
The results show that population and trade openness have positive and significant relationship with all three types of diversification implying that, as economies expand in size they tend to diversify their product portfolio. Similarly, as countries increase overall size of their international trade as a percentage of their GDP, they tend to diversify their export portfolio. The results support the argument that as economies grow, demand for variety increases (Krugman, 1981) . Similarly, in international context, when countries increase the size of their international trade, they face additional demand for variety from their trade partners. Comparing the results for three types of variety i.e. OV, RV and UV, the results show that the impact of size of an economy and openness to international trade on diversification does not differ in terms of sign and significance for the three types of diversification indices used in this study. The magnitude of coefficients is similar for OV and RV while for UV it is noticeably smaller in size as compared to OV and RV. An interpretation of this result could be that since increase in UV is expected to be relatively difficult to achieve due to unrelatedness of the required capabilities with the existing ones, mere increase in size of the economy and trade openness may not have the same strength of the effect as for RV and OV.
With respect to the relationship between level of development and export diversification, contrary to the findings in previous studies, per capita income does not appear to have a significant relationship with OV. However, it does have negative and significant relationship with UV and RV showing that, with increase in development, countries tend to specialize in both related and unrelated sectors similar to the findings of Parteka & Tamberi (2013) for overall variety. The difference in results for different types of variety once more shows the need to differentiate among variety at different levels of industrial classifications. From methodological perspective, when quadratic functional form of per capita income is included in a simple OLS based framework with control variables proposed in previous studies, one can find evidence for quadratic relationship. The result shows not only that causal interpretation of the result requires careful consideration of endogeneity bias but also that econometric models used by previous research might have omitted some important control variables in their models. This study therefore improves the findings of previous studies by using a relatively more complete model specification and by using an appropriate methodology to account for the potential endogeniety bias.
Turning to the variables of interest, FDI and human capital, results show that FDI is negatively and significantly related to RV while it doesn't seem to have an effect on UV and OV. Negative relationship between FDI and RV implies that FDI exploits the resources available in economy to produce goods in sector related to but different from the sector(s) of core competence of the host countries. With respect to human capital, result shows only weak positive effect of human capital on RV and UV which is not robust across specifications. This result might be due to the fact that human capital index is based on average years of schooling and in order to diversify the export portfolio, higher average years of schooling may not be sufficient. In order to test this argument, interactions between human capital and FDI and an interaction between human capital and trade openness are included in Models 4 and 5, respectively. The aim of the interactions is to capture the relationship of human capital at different levels of FDI stock and trade openness as both trade and FDI have been identified as the channels of international knowledge spillovers in previous studies. Results for OV show that human capital remains insignificant for different levels of FDI and trade openness as both interactions appear with insignificant coefficients. The interaction for FDI and human capital shows positive and highly significant relationship with both RV and UV showing that FDI significantly and positively moderates the relationship between human capital and diversification. This result shows support for the hypothesis that FDI is a source of knowledge and human capital serves as absorptive capacity to transform encoded knowledge to productive output (Ali et al., 2016) . In case of trade openness, the positive and significant interaction was only found for RV showing that knowledge spillovers through trade may only moderate the relationship between human capital and diversification for variety in related sectors showing further support for the argument that determinants of UV might differ from the determinants of RV. Standard errors in parentheses * p<0.10** p<0.05 *** p<0.01
Real exchange rate depreciation is generally shown to have positive relationship with diversification in previous empirical studies implying that depreciation of currency makes exports of a country cheaper which increases the international demand for country's exports. however, results in this study show negative relationship between exchange rate depreciation and diversification both for RV and UV. Standard errors in parentheses * p<0.10** p<0.05 *** p<0.01
A possible explanation for this result could be that when exchange rate depreciates, it increases the global demand for the country's exports in the market however a country is likely to attract customers in the sectors where it has comparative advantage in quality. It is likely that when decrease in prices push the demand for exports in only few sectors, the resources and investment trends may shift towards these sectors resulting in increase in production and exports in few sectors that will lead to increase in specialization in general.
The result points towards a possibility that depreciation of exchange rate may increase demand for country's products but it may not necessarily increase demand for variety at the same time.
Finally, in order to capture the importance of geographical positioning of a country for its export performance, geographical remoteness from major markets was included in the regressions. The coefficient for remotenes shows weak negative relationship with RV and UV. Negative relationship shows that distance from major markets negatively affects the diversification process as the demand for products might be affected by the distance to the trade-hubs. Contrary to the findings in previous empirical studies, remoteness does not appear to have a significant relationship with OV. The result should however be interpreted with care as it is not robust across specifications. Nevertheless, geographical distance with major market is indeed an important variable in context of trade and it should be included in the models that aim to explain demand for exports of a given country.
Conclusion
This study aims to contribute to the literature on determinants of export diversification by differentiating between related and unrelated export diversification in addition to the traditionally used overall Theil diversification index. The distinction between the types of diversification is important because all three types of diversification are shown to have different growth and innovation effects in the literature hinting towards the fact that their determinants may also be different. The diversification indices were calculated using export data at the three-digit level of industrial classification for 130 countries from 1996 to 2011. Using system GMM methodology to account for the potential endogeneity bias, results of the study show that the significance of some of the determinants appear to be different for OV, RV and UV. This is particularly true for OV where apart from trade openness and size of an economy, all the other variables were insignificant. FDI stock did not appear to have significant relationship with OV and UV but it does appear to have strong negative relationship with RV showing that foreign direct investment leads to related specialization. With respect to the interaction between FDI and human capital, the results show that FDI significantly moderates the relationship between human capital and diversification for UV and RV where coefficient of the interaction for RV appears to be atleast twice as large as the one for UV. Similarly, the interaction between human capital and trade openness appears significant only for RV showing that the role of trade openness, whether be in the form of knowledge or employment effects, is more pronounced for RV. The results show that there is a need to distinguish between OV, RV and UV in any analysis of export diversification. It also shows the importance of human capital in the diversification process and shows that even though FDI may have significant and negative relationship with diversification, it can still increase diversification in combination with human capital stock.
Despite providing some interesting insights, the study does have potential limitations. First, regarding the measurement of diversification, most (if not all) indices of diversification rely on industrial classifications. These classifications are revised infrequently, which makes it difficult if not impossible to distinguish between when countries engage in real innovations and when they simply add a new (but already existing in other countries) sector into their portfolio. Moreover, relatedness in industrial classifications is sometimes arbitrary, and lacking a proper scientific relatedness framework. As a result, some industries that should be related to each other are assigned to different groups resulting in difficulties to distinguish between related and unrelated variety effects. Second, human capital index is based on average years of schooling, which does not account for the quality of human capital. A better human capital variable that can account for the quality and technological content in the human capital stock would significantly improve the results. Third, use of better measures of foreign direct investment that explicitly differentiate between sectors and product types would also improve the results and will allow for more comprehensive analysis. Finally, longer time series could also help in identifying long-term trends and relationships using cointegration techniques. 
